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Abstract .. ..

Th~.spaper brings together available data on the beta-aktivlty ‘o”

of plmkton at Rongelap Atoll for the period 1954-1358 inclu~l~,g ,.

t:le value.~of radioactivity reported In WFL-42 .md 43. Values are ~~+.d ,: ,,

given on the ash as well as the wet weight ba’s~s,and’are shorn to ‘

b~?more consistent on the as:lweight basis. In :,,$?.mp+r~s~riof re- .,,,, ,,.,.,’ ,..,.
suits fror.nets of different mesh size, no si~’ificant’.dl.ffe~ence

.,

:4 ,.”.,1.-, , ,.‘..

appeared In levels of activity between fine ““~@~60+$S:,~~e:$>a:Pl~- ....’,..,., Y.l,’,”J’ ~’ ,

ton nets. Rates of decay over a 2-3 year peri~d’””aregiven:for’ibout’.”. .,.*,;*,.~ ,,,,..,,,.,...,..?,-?,.-, ~“’.-

30 Sam.pleG. The fallout in 1956 is considered to”@e;’ccmtributed , “:,::
‘.,, . . !.

less than l/100th as much radioactivity as tha~ of 1954, and’the ~~J, *..,

1~458 fallout, less than l/20th that of 1956. .~~~e ‘lg5~”-55 fallout -....4,.“’ ... . .:.. %‘~
affec:ed primarily the northern, and the 1956 and 1958 fallouts, the,. .,’.

southern, parts of the atoll.

Introduction

Piankton In Rongelap Lagoon first took

radioa:tlvity from the fzllout following

Ato21 on M&rcl]1, 1954. Since then, the

-..,. .’., ,.,
}

up iiirge’amountsof “ ~~~
. ..., ,,.-,

?3ravodetonation at Bikini ‘~

radloactlvfty has declln’ed
.>

wit!lxly relatively sli.@t ddltions from the two’‘a’ueceedingseries “.,
,, ~“,

of tes=in ‘1356 (F@dwing) ar.d1958 (Hardtack). Since the writing’”

of’W?L-+3, plankton has been collected fou~ tlmesj JUIY 19% and,

11;1>’7,m?l March and Au~!lst1958.
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4.m~ ~:Swlpl-il,. ~.qter~:~te:,up to rr.oret“nanfour years after the orig-

MetilodL3

Method:;of collecting md prh~essing of the 1954-1355 materials

lectin~;difffreflfro: that of Frevious years In that amphibious air

In 19;?, plankton tows were mmie with l/2-meter nylon nets of

for fra;~IL)to X r.i;ll’:es‘.ta ve~ocity of 2*’ -5 miles per hour

. . .. .



at the

. .
., .. .:’+.,1: ..”’

.+. !,r-..-, ,,‘$;,.
‘,”

... .
,.,

ten consecutivelynumbered stations’inticate~ In F.iig.we1~’,.,.,:..,.

rarging along the southern and eastern portidns of the-lagOOn;;,,..-’,

~oci~plankton and bottom material were sampled. At the first four
.+: .?.

st3t10:lb sea water WaS puRped from astern o! the *~otO’l by ‘eas
,..

of a hi~h-speed, gasoline powered, Pfire ight~;pump” with a capac- ~
..’

.,

ity of about 40 gallons per minute, while “at-theother,six stations
, .,-!’

‘. .-. $i,;”‘

a m,)rereliable, subr,ersible,electric& o$pg~ating~longslde the**>. .,,.r-.,.:j.,,,~v;,..,.‘; ,“‘“’‘-“i,”‘i,’”-,
snip gave 180 gallons per minute. P&p&g ’c6nt$@0#for 30 minutes

.$.,,::<’-:.-: :.4”’+’:;,,. ,.,%+
$ ?.”$:.’”.’?”,’---’:’,.’

with the mouth of the net above waters.SO t~h .kll”:pumped“water.,.,;:.R,.,;,$.<’’.:,,< ,, :.,<-
:-i~“,:~~,;p(;::::”!:;,.’’’’h,”

went through the net.
,., .,,.,:,,.,’:,.;.’-,;.. 8>,?:”..:.~.d’.“,..”’.,.’“.’..

pumping, as here done, although more qkinttt~tive+ was l~s~., ,,~‘... ,.$
desirable than towing for two reason3. .SrnaWSr s~les of plankton

,
,’. ,,.

were obtained,
‘.:

antidebris from the ship se&edLunavoldable.
‘* ,.

Preservation of the plankton was In’klcotil except for the tows
{f&<”f’’:’.-;

in AU,Y.IStnear Kabelle Is.l~d. Here the bucket wad ,removedfrom the’. ..
$:

“) ‘b
net an:~t.~eend of the net tied closed. After ~?wlng, the net was ‘

,,,,. ..

w~:jheddown, dra’-ned,urltie~jand the plankton b~r,apeddirectly into
., .?,.

. . . - ---

small pla:;tlcLaC;sin which Lt was later dried ’kt80~Ct without pre-
.,’,

.

servatlve. T“is simplification avoided the al~st’~evita”ble leakage,, .4 .,v

at the btj”onet-typefitting of the plankton bucket, and expedited the,*
*

processin~; it Is recomr,.efided

jective.

where radio-assay 3-stie primary ob-
.,

.,...
. . ~,,..

For laboratory processing of’the March 1958 qamples, the pre-1‘.<

servative fluid was filtered from the ‘plankton&d ‘testedfor,radio-
. -,-..

activity (practically lacking) before discarding. .lhis”-avoidedmost

.“” ‘ q- _.——.....------...--9+ -
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sea salt which might inadvertently have been included at the ti,me

of ~re?ervation. Tne August 1958 sample8 Including pregervazive,

* were ev zpor.~tedto dryn~ss, so that the sample from Station 7 in-

ciuain~ s~lt water accidentally used for washing the plankton bucket,

thtar?being corrected back to date of collecting as was done for the

1>54-55 ma~erial. It is probable that if corrections for decay could

have been applied to the 1956 data’the levels on the date of collec-

tion would have been four.dto be about twice as high as those here

given for the d~te,of counting, but data from later collections would

have been practicallyunaltered.

Results and discussion

T~bles 1 and 2 .@ve the plankton data from 1354 to 1958, incllld-

was c’5mY)lled.Individual plate values appear in order to show the

degree of v~rlibllity, knd for 1-)54-55 to permit comparison of coarse

and fln~ mt-:3h net r3:3rflples.Fatiloacttvltyis expressed per unit weight

of both wet pl:mkton and planktcnlc ash in order to assess the relative

suit~t’.lityof these two bus’?sof reporting results.
.,

Q@4
J?vels of radioactivity were equ~lly high in coar’se~lnfine

rnesh+tinets. The equalit~-prevails on either wet weight or ash weight

basis men? the ten pairs of simultaneous tows wltllcoarse and fine

:“ .! .’. , .. -,,-., ... .. .
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mesh$’~nets listed in Table 1. The higher value of the pair ‘~”$asfrom

I coarse mesh net 5 times and from a fine mesh net 5 times on the ash

wei.;fi;‘u.~r.isand the same w~s tr~e on the wet weight basis. In only

half Of the ,;ageg ~,39 t:le Sa,me meg:~ gj-ze hi~;herOb both the ash and

other words,

a lzck of”co~*reiaLlo,,be~ween mesh size and specific t%ctiv~ty.

In our ~ar:i<’rr(’portsjbeta radioactivity of plankton as de-

Pter!.inedin methane’low counters has been reported on the wet basl.s

sc that tilespecific activity of’plankton may be oompared with that

of otl:e~substances. !E~isinvolves attempting to drain water uni-

fornl;jfrom the plankton samples at the time of preparing the plates.

TI.c,va~;.incwater content of the planktonlc organisms Causes uncer-

tainty in evaluating the amount of wet plankton being radio-assayed.

IL \\ASshown (u’wFL-55:19)that if results were based on the a~unt

of pianktoiiicash rather than on the amount of wet plankton, the

variJi!lltj;in r:~dioactivityof replicated tows was reduced to only om

half tk:ev:ilucob~a.inedon the wet basis.

~lrnil:~riy,the present data for Rongelap Atoll were “morecori-

sist(~t on an ash than on a wet basis. The greatest disparities be-

t’i:eent!letwo values far paired tows occurred in the 1956 collections,

as s+’enh? T~ble 1. At Kabelle~”the ratio between the two values was4

orll;~3.6 on the ~:;hbasis, but a.9 on the ~:etbasis, and at Rongelap~. ‘

t:le Varl. ll?ilit:: i.:;only hill’as gr.e~~on the ash as on the ‘wetbasis.

. . ..- .



.

ltir’Uherjthe averlge level of actl.vityin plankton fmm

Aillz~;irlacT.agoonin October 19j5 was noted (UWF’L-43:44)to be

high,.rthm i,nRongelaD Lagoon on the wet weight basis. But if

the radioactivity per unit of ash weight instead of wet weight is

used, tileA.ilinginaelevels are no higher than in Rcngelap Lagoon

Th’.~s,it seems des~rable to report radioactivity of plankton

or-lN-1 .Ish weig!~tbasis, e’~enthough other organisms and substances

rL!Lilt more aesirably be considered on a wet weight basis.

T’ablcc 3. L3,11(i‘2. ‘“hedo~ted line s;]ot:inga decline slcpe of -3.5

W?LSfitted b; inspect.lonto tne in~fi inal points near 3G0, ’600and

!Y.e ,mci.xjmum level of the lagocn piankton a day or tt~oafter

on h’i~..~r(:2. It is evident that maxima must have.been at least

tribl~tedlLIO times as much activity as Redwingi and Redwing 20 to
..

‘-)’J.. a
+ ‘I Y!,>K.I/-..,t-.> i<:’ much as llardtack. Tiledecline picture is character-
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.

region of Kabelle Islanc!in late :954

Tr,e‘.musualpattern near Kabelle

ia~e.! wiih its gcograpnical l~cation.

c.lrr,erof the atoll, it is so located

,. >

and frim 1956 to 1957.

Island Is undoubtedly assoc-

Isolated in the northeastern

that unless fallout occurs

direc:ly there, d long time may be required for activity to drift
.’

t.he~’rb; ;L~~OoIl currents. Although f~llout in March 1354 did hit

K:,b?lieIslani, t~le~~J~~~nt la~~on ~re~ mqr have been teIIIpOrarily

.4

ref;le:jhec?b:’relatively uncontaminated ocean water

tileInter-island char-nelsat the time plankton was

near Kabelle in July 1954. Then, by December 1954

cGntamln2.tedlagoon water could have occurred near

T’herise from 1956 to 1957- probably resulted

entering from
.. ‘
first sampled

an influx of

Kabelle.

from a similar

influx nem Kabelle Island of contaminated lagoon water, since fZl

L’:llsc~se it is fairly certain from data on terrestrial sampling,

that the 1~~6 fallout dld not affect Kabelle Island as much as it
,.,

did the more southern islands. &cause of its Isolated location

this northeast brlyof’the lagoon may be expected to,vary In the

rad:oac~ivity of Its plankton.

Fig-~rej shows, on log-log plot, the decay patterns of’six
Of-6#in~\

samplen counted on more t!lanthree occasions. 4hil##& values apply .

only t } each c’~rveseparately, and.do not permit comparison of ab-

suJ?L~.tP ractoactivlty between curves. The date of reference Is taken

as March 1, 1354 because the detonation of th~s date 1s btillevedto

have contributed many times as much radioactivity to the atoll as

.
w–

., ... ....- ...- -T --- .-. ---. —- ,-~
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Figure3. Radloactlve decay
patternsof Planktonsamples
fromRongelapLagoon.

1. Plate19020,Labaredj,12/18/S4
2. Plate19029,Kabelle,1/29/55
3. Plate19025,Rwvlap, 1/26/s5
4. Plate6079,Kabelle,7/24/56
5. Plate6076,Rongelap,7/23/56
6. Plate6077,ROngelaP,~/2z/s6
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u:d SL,CC’?:dfn~ sfir.les.C-frves1-3 re},resent the radio-decay Of

g J.pl> s CiJ.l[?ctc!d10-:1 mon~hs ~fter March 1, 1354, while curves

The first Lru’~p,curves l-j, dcca;~eclwith a log-log slope of -1.3 tO

-1.4 w:it”! -s,;reesw:th tne slopes of the remarkably straight decay

cl~w’.su~ jr :lr;.~stthe same period of’time for the Eniwetok Atoll

“53:21}.pii~}.zr]i~~.:ipl~s(;;til;’L- qow~v~r, the Rongelap Atoll plankton

de”iv ct:~vf-sdif’ferI’ro)[]those or dni~etok A;oll in having a down--o

ward flux~re< Ir]fdct, c’irv~2 displays up to the l>sOth day al-

17&~J ii 45~-dd.y h~~i’-i’’i”~. (32 IV es J ~nd 3 deviate only ~lightly

frur..ti~ispattern, being steeper in the early sectiOns. Gamma-

Spentn.mu:ry of the sanple of’curve z on November 6

3, 1357 shcwc~ Ce
144

Of 285-ddY half life to be the

sLi.taelAL,~hlch is pres’~mableaccompanied by small,

and December

primary con-

undetected

~,~~:n~~ of’longer-lived isotopes, contributing to the 430-day half

life df;er 1j50 days. The second group, curves 4-6, decayed rapidly

(slopes -1~.lto -10.8) bec~use of’recent origin (Reciwing), but with

a distinct upward flexure.

In 6t~idj-ingthe decay rates it was evident that there was a more

rapici ticc.iy of’ the radioactivity in plankton from the part of the

Li,g:onne~x)Rongelap Island than occurred near Kabelle Island. This

is interpreted as indicating the influence of recent Redwing detona-

tions qzdxbiy-w<.thin a mcmtk—pwm+w‘ing-@ewa--@4XL&@ whose fallout

““”q57YJ+ii.~9,
—.—---., ......=...-.—-==-+-““-.’



fs ~ , ;,...”:,:,”:”;(ii;i”<””.’.’” ““ *.,,,+ ,.‘L’;;’’-y::$.:$ . .?’’::; c“
,,. ,,

.;
, . . ,,*” “..:’”

,. ,’. ..*.,..,. ~.- . -.,., , $
. .

c.’,4, -... . . ,< ,-: ,
.,

affected the southern mo& than the north~~” part’‘&f~ngela~ Atoll. ~‘~~,,\ .,,;,..:*.>.,

Samples 6076-77 of plankton collected July 1956 froti the Rongelap
!.

,,~,F.

Island vicinity of Rongelap Lagoon were more Pa~”o&tive when first

counted one month after collecting than the coivwsp@dlng”-sample
,:.’ ,’

(60’79) from the lagoon near Kabelle Island.~ ~ne of the!Rongelap ~,,.. ...:,,,b,’,,,,
Island samples (6077) was about 24 to 9 times &&”;&d~oactk th~. +.,,]: - - ,,,’,,:,’ ,-’. ~.-..!,”..,
the other two samples and decayed most rapidly of<.tho~e,,:~ttadied.. ‘><,”.<;*. .,”1“~,., .<::4,-<.,,,., Within 6 weeks it was less than half (.44) .~saot~’~.’as’”wknfi”rst.-. ~.J*t:.” ....!.~’:’,.,.,.......

,“;?~ z ‘d’””~, counted, while the”’othertwo samples decay~~ori~y to&~,,l.G of their
,,.<$’<:’.. ,:.,” ,,., .,’,

original values.
.“

When recounted as much ab,a’f~#~8t12L’ later, .
.,,:::%.-.’,.-.,.,,...,, ,~.

,., this sample that had originally been the highest “tif%he’‘threewas,,:..“‘&i ,,,,, ;,{:J,:
least radioactive of all,

,q
thus verifying Its e~,~l~e~~$itp:ddecay. “’ .,

, .*..-:$’ ‘,”.“..7... ,
Furthermore, the other Rongelap Island sample; a18Q4,~@d.decayed”m&e ‘,.,...,. ..,.”<.,?-. “: , ,,
than ha{~either of $he Kabelle Island sa&ples. ,,jj:“’:~~:,; ,,.

...*. !.-.
Eecay of March 1958 samples was negligible duri~ th&’”twomonths

from September to November 1958, while August 1958 sampl~s decayed
.4 .!.#.,..:,

during the month of November 1958 fairly rapidlyz;~th”~k;~alf~~lfe
.- .2J”?

of about 100 days, thus supporting the asmmption’’l$at t+s increased
f...,-....

., .:’& ‘...,;
levels were attributable to the Hardtack series if ‘L@&lations. ~

,.f,~.
The rate of decay of the samples collected In ‘lg~$~~asless

,.
steep than the rate of decline of radioactlvi~ in .Ro,ngela~,~oon

., “’:’*..,.,
plankton. In &gure ,3the decay slopes of curv+~ ,to3 range from

,’.- ~.~...~ ,, . .

-1.6 to a maximum of -2.4j even in the steep ~x%io~ f~~ 66o to 1?40 “ “.,‘-. .,,,,<.. ,.

days, while h Figure 2, the decline slope &o&-byt&i~otted line
,.

t
. . >!.

.



, -..,>..~ ,,. ,,
.,, , .,.

,.-. .,, .-. ,i .-, .:

1.9-J.~. Compensating for the additions from the “1956 fallout ‘
4

,, ”..-. ,,

would onl~;imperceptiblysteepen the decline,’thus increasing
.,

t!~ellf’:~rence between decay and aecl~ne sloped.

Tfiecon]isten~ a~;reementin decay rate between the two...,.’. -.

plankton samples resul.t?ngfrom paired tows (3a6t”7’&Zlumnof,,
‘/ .,,

Table 1) Is a r)henomenonof special Interest. ‘As examples, the.?.,

pair of sanples trom Ailin@nae on October 25, 1955 ka,~.,decay
,, .

slopes of -1.58 and -1.55 while the pair of sa&les from the s~e..~,,,.~,;*4.‘..,..
lagoon on the following day had slopes of -1.ti,,.”and-1”’~ti;the “ ,

? ‘“. ,
:Y”, . ‘“” ‘:,

ccunts in January 1955 also show nearly equal”dec@ ‘ratesfor thef:- ~;,,..;,+!$’..

paired tows. This uniformity in decay rate for paired ‘piankton ,,4,
/ b.

tows suggests uniformity in radiochemical compost~ctn,at any’one’.‘,’.,.,,,..
time anu locality, but different composition in the ~lankton at

,.

,...,..
dlffer~ent times or localities.

..‘ .$..”,,,.
..,’ ‘*

~:rin~;the?first 2 years (1954-55) Kabelle Islad samples

were 2-3 times as radioactive as those from RongeIap Island. The.’ ,.,.
1956 Redwinti;series raised the July 3956 values of the Rongelap,,.

.;,
Island re~ian above those of Kabelle, but by July 1957 Mngelap .,

., ., ,

values declined to a level far below Kabelle, only $0 ,exceeti(al-
‘...

t hcugh not significantly) Kabeile again in March 1958. ““ByAugust },
~’., -.+”.

of 1+~~ RonSelapwas s- si~nificantly higher than.KA~lle. The ‘
‘>

~a:lo~.tf’rum the Hardtack series is reflected’& the higher levels
,,

of ac~tivity in Au:ust, than in March 1958. ‘
.. .

.
.,,,
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